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1 Executive Summary 
A visit was made to the Michigan SPS-1 on July, 11, 2006 for the purposes of conducting 
a validation of the WIM system located on US Route 127 located approximately 2.6 
miles north of M-21.  The validation procedures were in accordance with LTPP’s SPS 
WIM Data Collection Guide dated August 21, 2001. 
 
The site is instrumented with quartz piezo WIM sensors and an IRD/PAT Traffic WIM 
controller.  
 
The agency is utilizing a slightly modified version of the FHWA 13-bin classification 
scheme.  Classification 15 has been added to record the number of unclassified vehicles. 
 
The LTPP Lane is installed in the southbound driving lane and is identified as Lane 4 in 
the controller.  This validation is the second validation effort performed at this site.  This 
site was initially validated on December 7, 2005. 
 
The site is located within an area of five year old PCC pavement. This is a correction to 
the information provided in the original report for this site, where we indicated that the 
pavement was new. 
 
This site meets all LTPP precision requirements except speed. That is not 
considered sufficient to disqualify the site as having research quality data. The 
classification data is of research quality.  
 
This site meets the overall classification requirement of less than two percent 
unclassified.  However, it does not meet the less than two percent trucks 
misclassified criteria. 
 
The vehicles that were misclassified were two Class 5 vehicles identified as Class 4 
because of long axle spacings (24.9 feet and 23.5 feet), and a Class 3 identified as a Class 
5 because of a heavy trailer that resulted in a GVW of 15.3 kps.  With the anticipated 
changes to the classification requirements that will not include Class 3 through 5 
vehicles, this site meets the less than two percent misclassified criteria.  
 
The validation used the following trucks: 

1) 3S2 with a tractor having an air suspension tandem and a trailer with a 
standard tandem and air suspension, loaded to 77,180 lbs. 

2) 3S2 with a tractor having an air suspension tandem and a trailer with a split 
tandem and air suspension, loaded to 65,340 lbs. 

 
The validation speeds ranged from 39 to 60 miles per hour.  The site is currently posted 
with a speed limit of 70 miles per hour for cars and 55 miles per hour for trucks.  Since 
the agency had already identified that the 85th percentile speed for trucks was in excess to 
the posted speed limit, the Agency received approval from the Motor Carrier 
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Enforcement Group to run the test trucks at speeds greater than the posted speed limit, so 
long as the test trucks matched the speeds being driven by the surrounding traffic.    
 
The pavement temperatures ranged from 79 to 96 degrees Fahrenheit. Of these only four 
were below 90 degrees. 
Table 1-1 Post-Validation results – 260100 – 11-Jul-2006 

SPS-1, -2, -5, -6 and -8 95 %Confidence 
Limit of Error 

Site Values 
 

Pass/Fail 

Steering axles  +20 percent 3.5 ± 6.7% Pass 
Single axles +20 percent 0.5 ± 9.4% Pass 
Tandem axles  +15 percent -1.2 ± 4.1% Pass 
Gross vehicle weights +10 percent -0.6 ± 3.5% Pass 
Speed  +1 mph [2 km/hr] 0.3 ± 1.4 mph Fail 
Axle spacing  + 0.5 ft [150 mm] 0.0 ± 0.0 ft Pass 

 
The pavement condition appeared to be satisfactory for conducting a performance 
evaluation.  There were no distresses that would influence truck motions significantly.  A 
visual survey determined that there is no discernable bouncing or avoidance by trucks in 
the sensor area. 
 
If this site had been evaluated using ASTM E-1318-02 it would have met the conditions 
for a Type I site exclusive of wheel loads.  LTPP does not validate WIM performance 
with respect to wheel loads.  
Table 1-2 Results Based on ASTM E-1318-02 Test Procedures 

Characteristic Limits for 
Allowable 

Error 

Percent within 
Allowable Error 

Pass/Fail 

Single Axles ± 20% 100% Pass 
Axle Groups ± 15% 100% Pass 
GVW ± 10% 100% Pass 

 
By direction of the COTR, given the values for Single axle mean error (0.5%), Tandem 
axle mean error (-1.2%) and GVW mean error (-0.6%) after the initial 40 test runs were 
conducted, only one of the two typical validation run sets was conducted. For the 
purposes of this report, the data set was identified as the Post-Calibration run set.  The 
results are illustrated and discussed in Section 3. 
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2 Corrective Actions Recommended 
There are no corrective measures recommended for this site at this time under the 
assumption that LTPP will only recognize misclassification of heavy vehicles (FHWA 
Classes 6 and higher). 

3 Post Calibration Analysis 
This final analysis is based on test runs conducted July 11, 2006 from early afternoon to 
late afternoon at test site 260100 on US Route 127.  This SPS-1 site is located 2.6 miles 
north of M-21 on the southbound, right hand lane of a divided four-lane facility.  No 
auto-calibration was used during test runs.  The two trucks used for initial calibration and 
for the subsequent testing included: 
 

1) 3S2 with a tractor having an air suspension tandem and a trailer with a 
standard tandem and air suspension, loaded to 77,180 lbs. 

2) 3S2 with a tractor having an air suspension tandem and a trailer with a split 
tandem and air suspension, loaded to 65,340 lbs. 

 
Each truck made a total of 20 passes over the WIM scale at speeds ranging from 
approximately 39 to 60 miles per hour.  Pavement surface temperatures recorded during 
the test runs ranged from about 79 to 96 degrees Fahrenheit.  The computed values of 
95% confidence limits of each statistic for the total population are in Table 3-1.  
 
As shown in Table 3-1 the site meets and passed all LTPP performance criteria for 
research quality data for weight and spacing.  It did not meet the requirements for speed 
which is not considered sufficient to disqualify the site as having research quality data. 
 
It should be noted, that since the axle spacing measurements (which are dependant on 
accurate speed measurements) did meet the performance requirements, it is likely that the 
failure of speed measurements is the result of errors in the speed values that were 
obtained by radar and to which the WIM equipment output was compared. 
Table 3-1 Post-Validation Results - 260100 – 11-Jul-2006 

SPS-1, -2, -5, -6 and -8 95 %Confidence 
Limit of Error 

Site Values 
 

Pass/Fail 

Steering axles  +20 percent 3.5 ± 6.7% Pass 
Single axles +20 percent 0.5 ± 9.4% Pass 
Tandem axles  +15 percent -1.2 ± 4.1% Pass 
Gross vehicle weights +10 percent -0.6 ± 3.5% Pass 
Speed  +1 mph [2 km/hr] 0.3 ± 1.4 mph Fail 
Axle spacing  + 0.5 ft [150 mm] 0.0 ± 0.0 ft Pass 

 
The test runs were conducted primarily during the afternoon hours, resulting in narrow 
range of pavement temperatures.  The runs were also conducted at various speeds to 
determine the effects of these variables on the performance of the WIM scale.  To 
investigate these effects, the dataset was split into 3 speed groups and left in one 
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temperature group.  The distribution of runs by speed and temperature is illustrated in 
Figure 3-1.  The figure indicates that the desired distribution of speed and temperature 
combinations was not achieved for this set of validation runs.  Due to very little change in 
air temperature during the test runs, pavement temperature did not vary significantly.  
The temperature change that did occur followed a rain storm.  
 
The speed groups were divided as follows: Low speed – 39 to 45 mph, Medium speed – 
46 to 51 mph and High speed - 52+ mph.  All test runs were combined into the Medium 
temperature group, from 79 to 96 degrees Fahrenheit. 
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Figure 3-1 Post-Validation Speed-Temperature Distribution – 260100 – 11-Jul-2006 

A series of graphs was developed to investigate visually any sign of a relationship 
between speed or temperature and the scale performance.  

GVW Errors by Speed 

-10.0%

-5.0%

0.0%

5.0%

10.0%

35 40 45 50 55 60 65

Speed (mph)

Pe
rc

en
t E

rr
or

 o
f G

VW

Low Speed
Medium speed
High speed

 



Validation Report – Michigan SPS 1  MACTEC Ref. 6420040020.Task No 2.63 
Assessment, Calibration and Performance Evaluation  8/4/2006 
of LTPP SPS Weigh-in-Motion (WIM) Sites  page 5 
Figure 3-2 shows the GVW Percent Error vs. Speed graph for the population as a whole.  
From the figure, it can be seen that the GVW error estimate of the WIM equipment 
progresses from an underestimation at lower speeds toward an overestimation as speeds 
reach the higher end of the test range. The scatter of the percent error appears to be 
consistent over the entire speed range. 
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Figure 3-2 Post-Validation GVW Percent Error vs. Speed – 260100 – 11-Jul-2006 

 
Figure 3-3 shows the relationship between temperature and GVW percentage error. The 
graph illustrates that there does not appear to be a significant relationship between GVW 
error and pavement temperature although there is a minor underestimation at the lower 
temperatures. 
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Figure 3-3 Post-Validation GVW Percent Error vs. Temperature – 260100 – 11-Jul-2006 
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Figure 3-4 shows the relationship between the drive tandem spacing errors in feet and 
speeds.  This graph is used as a potential indicator of classification errors due to failure to 
correctly identify spacings on a vehicle.  Since the most common reference value is the 
drive tandem on a Class 9 vehicle, this is the spacing evaluated and plotted for 
validations.  
 
Axle spacing errors appear to be consistent throughout the test truck speed range and are 
limited to maximums of about 0.1 feet.  Vehicles speeds appear to have no effect on the 
error of measured axle spacing. Based on the consistency of spacing errors, the speed 
difference between the radar gun used to capture vehicle speeds and the reported WIM 
speeds, is more likely to be measurement error in the radar gun technique.  
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Figure 3-4 Post-Validation Spacing vs. Speed - 260100 – 11-Jul-2006 

3.1 Temperature-based Analysis 
Due to the limited range of temperatures during the period of testing, the site could not be 
evaluated for temperature effects. 

3.2 Speed-based Analysis 
The speed groups were divided as follows: Low speed – 39 to 45 mph, Medium speed – 
46 to 51 mph and High speed - 52+ mph. 
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Table 3-2 Post-Validation Results by Speed Bin – 260100 – 11-Jul-2006 

Element 95% 
Limit 

Low 
Speed 

39 to 45 mph

Medium  
Speed  

46 to 51 mph 

High 
Speed  

52+ mph 
Steering axles + 20 % 2.2 ± 7.4% 2.8 ± 4.7% 5.7 ± 7.1% 
Single axles + 20 % -1.2 ± 10.1% 1.0 ± 7.9% 1.6 ± 10.3% 
Tandem axles  + 15 % -1.9 ± 3.5% -1.6 ± 4.3% 0.1 ± 4.1% 
GVW + 10 % -1.7 ± 2.7% -0.7 ± 3.8% 0.6 ± 3.0% 
Speed  + 1 mph  0.1 ± 1.9 mph 0.4 ± 1.4 mph 0.0 ± 0.1 mph 
Axle spacing  + 0.5 ft  0.0 ± 0.0 ft 0.0 ± 0.0 ft 0.0 ± 0.1 ft 

 
From Table 3-2 it appears that the mean error for steering axles is greater than the mean 
error for single, tandem and GVW weights at all speeds and the scatter for single axle 
error is significantly greater than the scatter for steering, tandem and GVW error.  For 
single, tandem and GVW weights, the equipment appears to underestimate at low speeds 
and move toward an overestimation as speed increases, while steering axle weights are 
overestimated at all speeds.   
 
Figure 3-5 illustrates the tendency of the WIM equipment to report fairly consistent 
GVW weights for both trucks over the entire speed range, moving from a slight 
underestimation at low speeds to a slight overestimation at high speeds.  
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Figure 3-5 Post-Validation GVW Percent Error vs. Speed by Truck – 260100 – 11-Jul-2006 

Figure 3-6 shows the relation between steering axle errors and speed.  This graph is 
included due to the frequent use of steering axle weights of Class 9 vehicles for 
calibration.  This site does not use auto-calibration.  The steering axles in this graph are 
associated only with Class 9 trucks.  Figure 3-6 shows how the WIM equipment 
generally overestimates the steering axle weights. Variability of the error is generally 
constant throughout the entire speed range. 



Validation Report – Michigan SPS 1  MACTEC Ref. 6420040020.Task No 2.63 
Assessment, Calibration and Performance Evaluation  8/4/2006 
of LTPP SPS Weigh-in-Motion (WIM) Sites  page 8 

Steering Axle Errors vs. Speed
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Figure 3-6 Post-Validation Steering Axle Percent Error vs. Speed by Group - 260100 – 11-
Jul-2006 

Single Axle Errors by Truck and Speed
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Figure 3-7 Post-Validation Single Axle Percent Error vs. Speed by Group by Truck - 
260100 – 11-Jul-2006 
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Figure 3-7 shows the relationship of all single axles versus speed. The variability is 
somewhat larger when all single axles are considered.  However, the trend of increasing 
errors with increasing speeds still exists.  

3.3 Classification Validation 
The agency uses a variant of the FHWA 13-bin classification scheme. Classification 15 
has been added to record the number of unclassified vehicles. 
 
A sample of 100 trucks was collected at the site.  Video was taken at the site to provide 
ground truth for the evaluation.  Based on a 100 percent sample it was determined that 
there are 0 percent unknown vehicles and 0 percent unclassified vehicles.   
 
The second check is the ability of the algorithm to correctly distinguish between truck 
classes with no more than 2% errors in such classifications.  Table 3-3 has the 
classification error rates by class. The overall misclassification rate is 4.9 percent and is 
attributed to single Class 3, 4 and 5 misclassifications. The vehicles that were 
misclassified were two Class 5 vehicles identified as Class 4 because of long axle 
spacings (24.9 feet and 23.5 feet), and a Class 3 identified as a Class 5 because of a heavy 
trailer that resulted in a GVW of 15.3 kips.  With the anticipated changes to the 
classification requirements that will not include Class 3 through 5 vehicles, this site meets 
the less than two percent misclassified criteria. 
Table 3-3 Truck Misclassification Percentages for 260100 - 11-Jul-2006 

Class Percent 
Error 

Class Percent 
Error 

Class Percent 
Error 

4 100 5 18 6 0 
7 0     
8 0 9 0 10 0 
11 N/A 12 N/A 13 0 

 
The misclassification percentage is computed as the probability that a pair containing the 
class of interest does NOT include a match.  Thus if there are eight pairs of observations 
with at least one Class 9 and only six of them are matches, the error rate is 25 percent. 
The percent error and the mean differences reported below do not represent the same 
statistic.  It is possible to have error rates greater than 0 with a mean difference of zero.   
Table 3-4 Truck Classification Mean Differences for 260100 - 11-Jul-2006 

Class Mean 
Difference 

Class Mean 
Difference 

Class Mean 
Difference 

4 Unknown 5 -6 6 0 
7 0     
8 0 9 0 10 0 
11 N/A 12 N/A 13 0 
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These error rates are normalized to represent how many vehicles of the class are expected 
to be over or under-counted for every hundred of that class observed by the equipment. 
Thus a value of 0 means the class is identified correctly on average.  A number between 
 –1 and –100 indicates at least that number of vehicles either missed or not assigned to 
the class by the equipment.  It is not possible to miss more than all of them or one 
hundred out of one hundred.  Numbers 1 or larger indicate at least how many more 
vehicles are assigned to the class than the actual “hundred observed”.  Classes marked 
Unknown are those identified by the equipment but no vehicles of the type were seen by 
the observer.  There is no way to tell how many more are reported than actually present in 
the population.  N/A means no vehicles of the class were recorded by either the 
equipment or the observer. 

3.4 Evaluation by ASTM E-1318 Criteria 
The ASTM E-1318 standard for a successful validation of Type I sites is 95% of the 
observed errors within the limits for allowable errors for each of the relevant statistics.  If 
this site had been evaluated using ASTM E-1318-02 it would have met the conditions for 
a Type I site exclusive of wheel loads.  LTPP does not validate WIM performance with 
respect to wheel loads.   
Table 3-5 Results of Validation Using ASTM E-1318-02 Criteria 

Characteristic Limits for 
Allowable 

Error 

Percent within 
Allowable Error 

Pass/Fail 

Single Axles ± 20% 100% Pass 
Axle Groups ± 15% 100% Pass 
GVW ± 10% 100% Pass 

4 Pavement Discussion 
In determining the site location, the Agency utilized the services of the Regional Support 
Contractor to perform a pavement smoothness analysis over all four lanes in the area of 
the present WIIM installation.    
 
The pavement condition did not appear to influence truck movement across the sensors. 

4.1  Profile analysis  
The WIM site is a section of pavement that is 305 meters long with the WIM scale 
located at 274.5 meters from the beginning of the test section.  An ICC profiler was used 
to collect longitudinal profiles of the test section with a sampling interval of 25 
millimeters.   
 
Profile data collected at the SPS WIM location by Stantec Consultants on June 2, 2006 
were processed through the LTPP SPS WIM Index software, version 1.1.  While the 
profile files indicate that this WIM scale is installed on a flexible pavement, a review of 
the photos and on-site confirmation show that the pavement type around on this section is 
rigid. 
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A total of 11 profiler passes were conducted over the WIM site.  Since the issuance of the 
LTPP directive on collection of longitudinal profile data for SPS WIM sections, the 
requirements have been a minimum of 3 passes in the center of the lane and one shifted 
to each side.  For this site the RSC has completed 5 passes at the center of the lane, 3 
passes shifted to the left side of the lane, and 3 passes shifted to the right side of the lane.  
Shifts to the sides of the lanes were made such that data were collected as close to the 
lane edges as was safely possible.  For each profiler pass, profiles were recorded under 
the left wheel path (LWP) and the right wheel path (RWP). 
 
The SPS WIM Index software, version 1.0 was developed with four different indices: 
LRI, SRI, Peak LRI and Peak SRI.  The LRI incorporates the pavement profile starting 
25.8 m prior to the scale and ending 3.2 m after the scale in the direction of travel.  The 
SRI incorporates a shorter section of pavement profile beginning 2.74 m prior to the 
WIM scale and ending 0.46 m after the scale.  The LRI and SRI are the index values for 
the actual location of the WIM scale.  Peak LRI is the highest value of LRI, within 30 m 
prior to the scale.  Peak SRI indicates the highest value of SRI that is located between 
2.45 m prior to the scale and 1.5 m after the scale.  Also, a range for each of the indices 
was developed to provide the smoothness criteria.  The ranges are shown in Table 4-1. 
When all of the values are below the lower thresholds, it is presumed unlikely that 
pavement smoothness will significantly influence sensor output.  When one or more 
values exceed an upper threshold there is a reasonable expectation that the pavement 
smoothness will influence the outcome of the validation.  When all values are below the 
upper threshold but not all below the lower threshold, the pavement smoothness may or 
may not influence the validation outcome. 
Table 4-1 Thresholds for WIM Index Values 

Index Lower Threshold 
(m/km) 

Upper Threshold  
(m/km) 

LRI 0.50 2.1 
SRI 0.50 2.1 

Peak LRI 0.50 2.1 
Peak SRI 0.75 2.9 

 
Table 4-2 shows the computed index values for all 11 profiler passes for this WIM site.  
The average values over the passes in each path were also calculated when three or more 
passes were completed.  These are shown in the right most column of the table.  Values 
above the upper index limits are presented in bold while values below the lower index 
limits are presented in italics. 
 
From Table 4-2 it can be seen that most of the indices computed from the profiles are 
between the upper and lower threshold values.  These results indicate that the pavement 
smoothness may or may not influence the sensor output.  However, since the validation 
of the equipment was successful, no pavement remediation is recommended at this time. 
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Table 4-2 WIM Index Values - 260100 –02-Jun-2006  

Profiler Passes Pass 1 Pass 2 Pass 3 Pass 4 Pass 5 Ave. 
LRI (m/km) 0.544 0.562 0.600 0.582 0.565 0.571 
SRI (m/km) 0.630 0.482 0.635 0.648 0.594 0.598 
Peak LRI (m/km) 0.686 0.744 0.791 0.741 0.752 0.743 LWP 

Peak SRI (m/km) 0.674 0.639 0.691 0.658 0.647 0.662 
LRI (m/km) 0.809 0.741 0.771 0.805 0.820 0.789 
SRI (m/km) 1.123 0.973 1.226 1.286 1.316 1.185 
Peak LRI (m/km) 0.895 0.871 0.946 0.954 0.916 0.916 

Center  

RWP 

Peak SRI (m/km) 1.180 1.112 1.311 1.367 1.363 1.267 
LRI (m/km) 0.612 0.578 0.597   0.596 
SRI (m/km) 0.554 0.538 0.619   0.570 
Peak LRI (m/km) 0.672 0.640 0.727   0.680 LWP 

Peak SRI (m/km) 0.789 0.791 0.689   0.756 
LRI (m/km) 0.771 0.761 0.795   0.776 
SRI (m/km) 1.044 0.959 1.360   1.121 
Peak LRI (m/km) 1.182 1.196 0.957   1.112 

Left 
Shift 

RWP 

Peak SRI (m/km) 1.295 1.301 1.507   1.368 
LRI (m/km) 0.672 0.682 0.612   0.655 
SRI (m/km) 0.839 0.824 0.617   0.760 
Peak LRI (m/km) 0.807 0.916 0.853   0.859 LWP 

Peak SRI (m/km) 0.911 0.951 0.713   0.858 
LRI (m/km) 0.854 0.903 0.779   0.845 
SRI (m/km) 1.217 1.305 1.266   1.263 
Peak LRI (m/km) 0.977 1.009 0.937   0.974 

Right 
Shift 

RWP 

Peak SRI (m/km) 1.313 1.379 1.285   1.326 
 

4.2 Distress survey and any applicable photos  
During a visual survey of the pavement no distresses that would influence truck 
movement across the WIM scales were noted. 

4.3 Vehicle-pavement interaction discussion  
A visual observation of the trucks as they approach, transverse and leave the sensor area 
did not indicate any visible motion of the trucks that would affect the performance of the 
WIM scales.  Trucks appear to track down the wheel path and daylight cannot be seen 
between the tires and any of the sensors for the equipment. 

5 Equipment Discussion 
The traffic monitoring equipment at this location includes quartz piezo WIM sensors and 
an IRD/PAT Traffic DAW-190 WIM controller.   The sensors are installed ten feet apart 
in a staggered configuration in a Portland concrete cement pavement. 
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5.1  Pre-Evaluation Diagnostics 
A complete electronic and electrical check of all system components including in-road 
sensors, electrical power, and telephone service were performed immediately prior to the 
evaluation.  All sensors and system components were found to be within operating 
parameters. 

5.2 Calibration Process  
The equipment required no iterations of the calibration process.  
 
Due to the mean values of the initial test results, it was decided that a calibration of the 
equipment would not significantly improve the accuracies of the WIM system so a 
calibration of the equipment and a subsequent set of validation runs was deemed 
unnecessary. 

5.3 Summary of Traffic Sheet 16s 
The equipment at this site was installed in the June 2005.  Therefore, Table 5-1 has has 
the information found in TRF_CALIBRATION_AVC the Sheet 16 submitted for the 
current visit. 
Table 5-1 Classification Validation History - 260100 –11-Jul-2006 

Mean Difference Date Method 
Class 9 Class 8 Class 13 Other 2 

Percent 
Unclassified

07/11/2006 Manual 0.0 0.0 0.0  0.0 
12/07/2005 Manual 0.0 0.0   0.0 
12/06/2005 Manual 0.0 0.0   0.0 
 
Table 5-2 has the information found in TRF_CALIBRATION_WIM for site visits and 
the Sheet 16 submitted for this validation visit.  The December, 2005 visit was the initial 
LTPP validation visit for this site. 
 
Table 5-2 Weight Validation History - 260100 – 11-Jul-2006 

Mean Error and (SD) Date Method 
GVW Single Axles Tandem Axles 

07/11/2006 Test 
Trucks -0.6 (1.7) 0.5 (4.7) -1.2  (2.1) 

12/08/2005 Test 
Trucks -2.1 (3.4) -4.2 (4.0) -1.7 (4.3) 

12/07/2005 Test 
Trucks 19.8 (7.6) 19.6 (3.6) 19.7  (9.7) 

 

5.4 Projected Maintenance/Replacement Requirements 
There is no corrective maintenance action required at this site at this time. 
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6 Pre-Validation Analysis 
By direction of the COTR, given the values for Single axle mean error (0.5%), Tandem 
axle mean error (-1.2%) and GVW mean error (-0.6%) after the initial 40 test runs were 
conducted, only one of the two typical validation run sets was conducted.  For the 
purposes of this report, the data set was identified as the Post-Calibration run set. 

7 Data Availability and Quality 
As of July 11, 2006 this site does not have at least 5 years of research quality data. 
Research quality data is defined to be at least 210 days in a year of data of known 
calibration meeting LTPP’s precision requirements.  
 
Data that has validation information available has been reviewed in light of the patterns 
present in the two weeks immediately following a validation/calibration activity.  A 
determination of research quality data is based on the consistency with the validation 
pattern.  Data that follows consistent and rational patterns in the absence of calibration 
information may be considered nominally of research quality pending validation 
information with which to compare it.  Data that is inconsistent with expected patterns 
and has no supporting validation information is not considered research quality. 
 
The amount and coverage for the site is shown in Table 7-1.  The value for months is a 
measure of the seasonal variation in the data.  The indicator of coverage indicates 
whether day of week variation has been accounted for on an annual basis.  As can be seen 
from the table, between 1996 and 2005 all years but 1996, 1998 and 1999 for 
classification and 1996,1999 and 2002 for weight have a sufficient quantity of data to be 
considered complete years of data. In the absence of previously gathered validation 
information for these years it can be seen that at least five additional years of 
research quality data are needed to meet the goal of a minimum of 5 years of 
research weight data.  Since the site was installed in June 2005, analysis of data 
from prior years for consideration as research quality data will require validation 
information for that installation.   
Table 7-1 Amount of Traffic Data Available 260100 –11-Jul-2006 

Year Classification 
Days 

Months Coverage Weight 
Days 

Months Coverage 

1996 176 7 Full week 191 7 Full week 
1997 339 12 Full week 322 11 Full week 
1998 1 1 Weekday(s) 356 12 Full week 
1999 127 6 Full week 136 6 Full week 
2000 290 11 Full week 301 12 Full week 
2001 359 12 Full week 365 12 Full week 
2002 348 12 Full week N/A   
2003 300 10 Full week 298 10 Full week 
2004 280 11 Full week 323 11 Full week 
2005 333 12 Full week 340 12 Full week 
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GVW graphs and characteristics associated with them are used as data screening tools. 
As a result classes constituting more that ten percent of the truck population are 
considered major sub-groups whose evaluation characteristics should be identified for use 
in screening.  The typical values to be used for reviewing incoming data after a validation 
are determined starting with data from the day after the completion of a validation.  
 
Class 9s, Class 13s and Class 5s constitute more than 10 percent of the truck population.  
Based on the data collected from the end of the last calibration iteration the following are 
the expected values for these populations.  The precise values to be used in data review 
will need to be determined by the RSC on receipt of the first 14 days of data after the 
successful validation.  For sites that do not meet LTPP precision requirements, this period 
may still be used as a starting point from which to track scale changes.  
 
Predominant Class 13 vehicles at this site range from 7 axles to 11 axles. Typically, the 
maximum single axle weight for Class 13 vehicles is 20,000 pounds.  However, this 
depends on the type of tires, axle spacings, etc.  Generally, an 11-axle vehicle is allowed 
13,000 pounds for each axle except for the front axle.  The legal gross weight on an 11 
axle can be up to 164,000 if it has the proper tire and axle spacing configuration.    
 
Table 7-2 is generated with a column for every vehicle class 4 or higher that represents 
10 percent or more of the truck (class 4-20) population.  In creating Table 7-2 the 
following definitions are used: 
 
o Class 9 overweights are defined as the percentage of vehicles greater than 88,000  

pounds 
o Class 9 underweights are defined as the percentage of vehicles less than 20,000 

pounds.  
o Class 9 unloaded peak is the bin less than 44,000 pounds with the greatest percentage 

of trucks. 
o Class 9 loaded peak is the bin 60,000 pounds or larger with the greatest percentage of 

trucks.  
o For all other trucks the typical axle configuration is used to determine the maximum 

allowable weight based on 18,000 pounds for single axles and 34,000 pounds for 
tandem axles.  A ten percent cushion above that maximum is used to set the 
overweight threshold.  

o For all other trucks in the absence of site specific information the computation of 
under weights assumes the power unit weighs 10,000 pounds and each axle on a 
trailer 5,000 pounds.  Ninety percent of the total for the unloaded configuration is the 
value below which a truck is considered under weight. 

o For all trucks other than class 9s that have a bi-modal distribution the unloaded peak 
is defined to be in a bin less than or equal to half of the allowable maximum weight. 

o For all trucks other than class 9s that have a bi-modal distribution the loaded peak is 
defined to be in a bin greater than or equal to half of the allowable maximum weight. 

 
There may be more than one bin identified for the unloaded or loaded peak due to the 
small sample size collected after validation.  Where only one peak exists, the Peak rather 
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than a loaded or unloaded peak is identified.  This may happen with single unit trucks.  It 
is not expected to occur with combination vehicles.  
 
Table 7-2 GVW Characteristics of Major sub-groups of Trucks - 260100 – 11-Jul-2006 

Characteristic Class 13 Class 9 Class 5 
Percentage Overweights 4.0% 0.0% 0.0 
Percentage Underweights 0.0% 0.0% 0.0 
Unloaded Peak 52,000 lbs 36,000 lbs  
Loaded Peak 156,000 lbs 84,000 lbs  
Peak   12,000 lbs 
 
The expected percentage of unclassified vehicles is 1.4%.  This is based on the 
percentage of unclassified vehicles in the post-validation data download.  The Class 15 
trucks at this site are largely one or two trailer truck combinations with short trailer axle 
spacings (less than 3.9 feet). 
 
The graphical screening comparison figures are found in Figure 7-1 through Figure 7-5.  
These are based on data collected immediately after the validation and may not be wholly 
representative of the population at the site. They should however provide a sense of the 
statistics expected when SPS comparison data is computed for the post-validation Sheet 
16.  
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Figure 7-1 Expected GVW Distribution Class 5 – 260100 – 11-Jul-2006 
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Class 9 GVW Distribution
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Figure 7-2  Expected GVW Distribution Class 9 – 260100 – 11-Jul-2006 

 
Class 13 GVW Distribution
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Figure 7-3 Expected GVW Distribution Class 13 – 260100 – 11-Jul-2006 
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Vehicle Distribution Trucks (4-15)
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Figure 7-4 Expected Vehicle Distribution - 260100 – 11-Jul-2006 

 
Speed Distribution for Trucks
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Figure 7-5 Expected Speed Distribution - 260100 – 11-Jul-2006 
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8 Data Sheets 
The following is a listing of data sheets incorporated in Appendix A. 
 
 Sheet 19 – Truck 1 – 3S2 loaded air suspension (4 pages) 
 Sheet 19 – Truck 2 – 3S2 loaded air suspension (4 pages) 
   
 Sheet 20 – Speed and Classification verification – Post-Validation (3 pages) 
 
 Sheet 21 – Post-Validation (3 pages) 
  
 Test Truck Photographs – (6 pages) 
 
 Michigan Modified FHWA 13 bin Classification Scheme (1 page) 
 
 Final Site Factors (1 page) 

9 Updated Handout Guide and Sheet 17 
A copy of the handout has been included following page 19.  It includes a current Sheet 
17 with all applicable maps and photographs. There are no significant changes in the 
information provided.  

10 Updated Sheet 18 
A current Sheet 18 indicating the contacts, conditions for assessments and evaluations 
has been attached following the updated handout guide. 

11 Traffic Sheet 16  
The Sheet 16 for the Post-Validation conditions is attached following the current Sheet 
18 information at the very end of the report.  
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